A series of novel 4-(4-amino phenyl) morpholine-3-one substituted coumarin derivatives have been prepared by chloramine coupling reaction and were identified. The novel synthetic route involves nucleophilic substitution reaction of 4-chloro-3-nitro-2H-chromene-2-one with 4-(4-amino phenyl)morpholine-3-one. Due to the presence of nitro group in coumarin derivatives make substitution reaction easy and convenient at low temperature. Using DMF as solvent and K2CO3 as base various substituted 4-(4-((3-nitro-2-oxo-2H-chromen-4-yl)amino)phenyl)morpholine-3-one derivatives (YS-1 to YS-10) can be obtain in good yield and high purity. Structural characterization of all synthesized compound was done by NMR, Mass and IR spectra.
INTRODUCTION
In the large family of heterocyclic chemistry, coumarin and its derivatives have significant role due to their distinct applications, abundant availability in nature and various routes for its synthesis. The main aim of this research is to synthesize 4-(4-amino phenyl)morpholine-3-one substituted coumarin derivatives. Some researchers [1, 2] reported several natural and synthetic coumarin derivatives which behaves as antimicrobial agents. Novobiocin and chlorobiocin are important class of antimicrobials compounds containing coumarin ring [3] .
Some substituted coumarin derivatives have antibacterial potential and DNA Gyrase inhibitor potential [4] . Di Braccio et al. [5] synthesized coumarin based hydrazine derivative which have antimicrobial property. In the present work, we report the synthesis of 4-(4-((3-nitro-2-oxo-2H-chromen-4-yl)amino)-phenyl)morpholine-3-one by a novel synthetic route by chloroamine coupling. The interesting chemical and physical properties and the pharmacological effects of aminocoumarin derivatives were the main motivation for starting this research [6] . At first, the 4-amino compound was synthesized as a starting compound for the synthesis of large spectra of new coumarin derivatives [7] .
We have designed a series of compounds incorporating coumarin and morpholine moeities in the structure in compounds have been synthesized via simple steps. A series of novel 4-(4-amino phenyl)morpholine-3-one substituted coumarin derivatives have been prepared by chloramine coupling [8] [9] [10] reaction and were identified by common spectroscopic methods.
EXPERIMENTAL
All the chemicals and solvents used in the reaction were used of Rankem Pvt. Ltd. of analytical grade and hence no need to further purification. Melting points of synthesized compounds was taken by open capillary method. FTIR-8400 spectrophotometer (Shimadzu, Kyoto, Japan) is used for IR spectra characterization, using DRS probe KBr pallet. The Brucker-Avance II (400 MHz) instrument were used for NMR analysis and CDCl 3 used as a solvent. For mass analysis we used GCMS-QP-2010 spectrometer.
Synthesis of INT-a: To well stir round bottom flask containing aniline (0.01 mol), ethylene oxide gas passed [11] . Reaction was continuously monitored on thin layer chromatography. At the end, reaction mixture was cooled and quince in ice water to get INT-a (Scheme-I).
Synthesis of INT-b:
Chloroacetyl chloride was added in drop wise manner in a previously cooled round bottom flask containing INT-a (0.01 mol), DMF and K2CO3 (0.02 mol) maintain the temperature at 0 °C. After completion of the addition, raise the temperature at 60 °C and maintain further 4 h progress of the reaction was monitored on TLC (Scheme-I).
Synthesis of INT-c:
In a 250 mL round bottom flask, H2SO4 (0.03 mol) was taken and cooled to 0 °C. To this HNO3 (0.03 mol) was added in a drop-wise manner [12] . To this nitrating mixture INT-b (0.01 mole) was added portion wise. After completion of the addition, reaction mixture was stirred at 60 °C for 3 h reaction mixture was cooled and quince in ice water, after the confirm on TLC that reaction was completed (Scheme-I).
Synthesis of INT-d:
In a 250 mL round bottom flask, hydrochloric acid (3 V) was taken and cools to 5 °C. To this tin metal was added. In this reaction mixture, INT-b (0.01 mol) was added and heat the reaction mixture at 70 °C for 5 h. Reaction mixture was cooled and quince in water after the completion of the reaction [13] . Neutralize the mixture with NaOH solution until neutral pH. Extract the reaction mass with ethyl acetate and evaporate ethyl acetate to give INT-d (Scheme-I).
Synthesis of 4-hydroxy coumarin (INT-1): Take malonic acid (0.1 mol) and substituted phenol (0.1 mol) in a 250 mL round bottom flask. To this add phosphorous oxy chloride (40 mL) and previously dried anhydrous zinc chloride (30 g). After the addition raise the temperature at 70 °C and maintain this temperature for 8-10 h in a water bath [14] . Reaction mixture was cooled and quince in crushed ice to afford INT-1 as a solid. Filter the solid and wash with water until free from acid. The separated solid product treated with 10 % sodium bicarbonate solution and filter again to remove undisclosed residue [15] .
Finally the filtrate was cooled and acidifies with dilute hydrochloric acid. Cool and settle down the particle and filter again to get pure INT-1 (Scheme-I).
General synthesis of various substituted 4-hydroxy 3-nitro coumarin (INT-2):
Nitration of various substituted 4-hydroxy coumarin was carried out with HNO3 and acetic acid at 80-85 °C for 1.5 h to afford-nitro substituted coumarin. In a round bottom flask, nitric acid (2 equivalent) and acetic acid (5 mL) was mixed and substituted 4-hydroxy coumarin was added. After the addition raise the temperature at 80-85°C temperature for 1.5 h reaction mixture was cooled and poured into crushed ice to afford yellow coloured solid of 3-nitro 4-hydroxy. Synthesized 3-nitro 4-hydroxy coumarin was characterized by mass, NMR and elemental analysis (Scheme-I).
General synthesis of various substituted 4-chloro 3-nitro coumarin (INT-3):
In a round bottom flask, POCl3 (2.5 equivalent) was cooled at 0 °C and to this DMF was added drop wise for 20 min and maintain the temperature at 0 °C then added 4-hydroxy 3-nitro coumarin portion wise to cool the solution [16] . After the addition leave the reaction mixture stir further for 1 h at the end, cool the reaction mixture and poured into the crushed ice and filter the separated product to afford yellowish 4-chloro 3-nitrocoumarin (Scheme-I) [17, 18] .
General synthesis 4-(4-((3-nitro-2-oxo-2H-chromen-4-yl)amino)phenyl)morpholine-3-one derivatives:
In a round bottom flask, 10 mL IPA was cooled and stirred at 0-5 °C, to this substituted 4-chloro-3-nitro-2H-chromen-2-one (0.01 mol) was added followed by addition of 4-(4-aminophenyl)morpholine-3-one (0.1 mol) and potassium carbonate (0.01 mol) was added to the reaction mass [19] . After the addition over, leave the reaction mixture stir at room temperature for 30 min maintain the temperature below 10 °C, after the completion of the reaction evaporate the solvent under vacuum and wash the 
Scheme-I
residue with cooled ice water to gives 4-(4-((3-nitro-2-oxo-2H-chromen-4-yl)amino)phenyl)morpholine-3-one in good yield (Scheme-I). Purification was done by treating solid mass with dilute hydrochloric acid [20] . 16 δ ppm (triplet, 2H, -N-CH2-) , 4 .30 δ ppm (singlet, 2H, -CO-CH2-), 6.9 to 7.6 δ ppm (7H aromatic region), 11.2 δ ppm (singlet, 1H, -NH-), IR (KBr, νmax, cm Methyl-3-nitro-2-oxo-2H-chromen-4-yl)-amino)phenyl)morpholine-3-one (YS-08) 
Spectral data 4-(4-((3-Nitro-2-oxo-2H-chromen-4-yl)amino)phenyl)-morpholine-3-one (YS-

4-(4-((6-Chloro-3-nitro-2-oxo-2H-chromen-4-yl)amino)-phenyl)morpholine-3-one (YS-
03
4-(4-((6-Fluoro-3-nitro-2-oxo-2H-chromen-4-yl)-amino)phenyl)morpholine-3-one (YS-04):
4-(4-((6-
RESULTS AND DISCUSSION
We have prepared a library of novel 4-(4-amino phenyl)-morpholine-3-one containing different coumarin derivatives by chloroamine coupling reaction using inorganic base and DMF as solvent at low temperature which results is 4-(4-((3-nitro-2-oxo-2H-chromen-4-yl)amino)phenyl)morpholine-3-one derivatives. The formation of 4-(4-((3-nitro-2-oxo-2H-chromen-4-yl)amino)phenyl)morpholine-3-one by this method was first developed by us. All the synthesized compounds were obtained in good to moderate yield. All synthesized compounds were characterized by IR, NMR and mass spectroscopy.
